SYNOPSIS As a result of studying the urine proteins of 223 individuals by starch gel electrophoresis, a new urine protein fraction has been recognized. On starch gel electrophoresis at alkaline pH the new fraction moves to a position appreciably nearer the cathode than the slowest-moving y-globulin in normal serum. A small amount of this post-y protein was found in the urine of 46 patients with clinical proteinuria, including 19 with the Fanconi syndrome and nine with multiple myeloma.
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The nature, origin, and clinical significance of post-y protein is discussed.
The proteins that occur in urine have received much less attention than those in serum, probably because the time-consuming step of preliminary concentration is usually necessary for their study. Even so there is a considerable literature dealing with the electrophoresis of urinary proteins in man (Longsworth and MacInnes, 1940; Luetscher, 1940; Gutman, Moore, Gutman, McClellan, and Kabat, 1941; Blackman and Davis, 1943; Moore, Kabat, and Gutman, 1943; Routh, Knapp, and Kobayashi, 1948; Farnsworth and Ruppenthal, 1951; Macheboeuf, Rebeyrotte, and Brunerie, 1951; Parviainen, Soiva, and Ehrnrooth, 1951; Rigas and Heller, 1951; Rundles, Cooper, and Willett, 1951; Rifkin and Petermann, 1952; Hauser, 1953; Jahnke and Scholtan, 1953; Schmidt, 1953; Slater and Kunkel, 1953; Soulier, 1953; Suenderhauf and Wunderly, 1953; Wiedermann, 1953; Boyce, Garvey, and Norfleet, 1954; Feruglio and Rimini ,1954;  Wunderly and Caspani, 1954; Alvarez and de la Gandara, 1955; Del Bianco, 1955; Moeller and Steger, 1955; Osserman and Lawlor, 1955; Prill and Steger, 1955; L6wgren, 1956; Sellers and Marmorston, 1956 ; Engle, Woods, and Pert, 1957; Jim, 1957; Owen and Rider, 1957; Wolvius and Verschure, 1957; Angeli, 1958; Broch and Brodwall, 1958; Flynn and Stow, 1958; Hartmann, Lagrue, and Moretti, 1958; Heremans, 1958; Nedbal and Seliger, 1958; Schneiderbaur and Rettenbacher, 1958; Webb, Rose, and Sehon, 1958; Biserte, Breton, and Havez, 1959; Cirla, Salteri, and Bonomo, 1959; Hartmann, Lagrue, Raoult, Binet, and Milliex, 1959 1959; Salteri, Cirla, and Bonomo, 1959) . These studies have established that in all the conditions usually associated with proteinuria the lower molecular weight plasma proteins escape into the urine preferentially; thus albumin is predominant and the proportions of a1-globulin and the nonlipid ,B-globulin are relatively high. In multiple myeloma the low molecular-weight Bence-Jones protein usually predominates, producing a peak somewhere between the a2-and y-globulin positions. In 1958, Butler and Flynn reported that the slight proteinuria accompanying renal tubular disorders was often distinctive, being characterized on paper electrophoresis by the presence of a high proportion of a2-globulin. With the object of defining this type of proteinuria more specifically it was decided to study the urinary proteins from cases of the Fanconi syndrome and related disorders by starch gel electrophoresis. With this technique it was found that the large a2-globulin component on paper corresponded to fractions migrating between the ,B-globulin and albumin positions on starch gel. In addition it was found that many of the specimens contained a small amount of a protein which migrated more slowly than the slowest y-globulin detectable in normal serum. The present communication is concerned with the occurrence of this previously undescribed post-y protein.
MATERIAL AND METHODS
Fresh urine specimens and in many cases samples of clotted venous blood were obtained from 193 patients and relevant data concerning these is given in Table I . For control purposes six individual samples were obtained 172
The occurrence ofpost-y protein in urine: a new protein abnormality from healthy adults and pooled normal urines were collected from 12 adult males and from 12 adult females.
Single specimens of urine of about 200 ml. were examined in most instances, but the volume concentrated varied between 5 ml. and 3 litres. In 31 cases, including 20 where a post-y protein was subsequently found in the urine, further specimens were obtained for confirmation of the findings. In all, 244 urine specimens were examined.
The urine specimens were filtered, the volume recorded, and the total protein measured by a modification of the turbidometric method of Kingsbury, Clark, Williams, and Post (1926) . The urine proteins were subsequently concentrated, if possible to a level of approximately 2 to 3 g./100 ml., by one of two methods: the earlier samples were dialysed at 4°C. in Visking tubing against a saturated solution of gum acacia and the later specimens were ultrafiltered in similar tubing at room temperature as described by Grant (1957) . Thiomersal B.P. was added as a preservative in the latter case, enough being added to give a final concentration of 10 mg./100 ml. The brown concentrate was centrifuged when a precipitate was present and the supematant used for electrophoresis. The urine specimens were processed as swiftly as possible but if they had to be left at any stage they were stored at either 4°C. or at -20°C.
All the concentrates were examined by paper electrophoresis, using the qualitative technique of Flynn and de Mayo (1951) , and by starch gel electrophoresis after the method of Smithies (1955) . A few were also examined by electrophoresis on cellulose acetate strips using the method of Kohn (1957a) . Two-dimensional electrophoresis, involving separation on cellulose acetate followed by fractionation on starch gel, was carried out according to the principles of the method of Poulik and Smithies (1958) ; tris-citrate/borate discontinuous buffer (Poulik, 1957) was used for the analysis in the second dimension.
In 12 instances immuno-electrophoresis was carried out. This was performed by diffusion into agar from strips cut from the starch gels, the detailed technique being similar to that of Kohn (1957b) for immunodiffusion from cellulose acetate strips. The antiserum used was a horse antihuman serum prepared by the Pasteur Institute.
In certain of the patients additional routine investigations were carried out, namely, microscopical examination of the centrifuged urine deposit and determination of the serum and urine calcium, plasma alkaline phosphatase, and blood urea.
RESULTS
Of the 244 urine specimens examined, 159 had protein detectable by the sulphosalicylic acid test. After concentration all had protein detectable on the starch gels and all but two, originally very dilute specimens, had protein demonstrable on the paper strips. The paper electrophoretic strips showed a whole spectrum of patterns, but four main categories could be recognized, examples of which are shown in Fig. 1 . The corresponding starch gel patterns are shown in Fig. 2 occasion. The diagnoses among the patients with a post-y protein in the urine are shown in Table II . It is noteworthy that 27, i.e., 79 %, of the 34 patients who had renal tubular dysfunction with proteinuria, showed the post-y band. Electrophoresis on cellulose acetate of some of the urine concentrates showing a relatively high proportion of post-y protein on the starch gels revealed The position ofthe protein bands on the strips of starch gel is indicated in diagramaticform, correction having been made for the shrinkage that occurredon staining; the density ofshading indicates the relative concentration of the proteinfractions. ,'J.- Tr- group.bmj.com on July 10, 2017 -Published by http://jcp.bmj.com/ Downloaded from centrated exactly as a specimen of urine. The fact that the findings were reproducible on subsequent specimens also indicates that denaturation is an unlikely explanation.
The data concerning the degree of concentration of the urines (Fig. 4) show that the detection of a post-y protein cannot be attributed simply to a greater degree of concentration of the specimens in question. It is clear, however, that this protein could easily have been missed if the process had not been carried far enough, as the amounts present were in all cases very small. The specimens of pooled normal urine were concentrated approximately 1,000-fold and yet no post-y band was visible, so its detection at much lower degrees of concentration must be considered pathological.
Following the work of Grant (1957 Grant ( , 1959 on normal urine proteins, consideration was next given to whether this protein was a plasma protein that had reached the urine via the glomerulus, or whether it might be a protein that had been added to the urine from genito-urinary tract secretions or from breakdown of free cellular elements. Its occurrence in patients of both sexes and in infants of 3 and 7 months indicated that a genital origin was unlikely. Similarly, the absence of any relationship to the findings in the urine deposit made it improbable that it represented a breakdown product of red cells, pus cells, or casts. Free haemoglobin, detected by benzidine staining, was found in specimens both with and without post-y protein, confirming that a red cell origin was unlikely. Immuno-electrophoresis failed to establish that the post-y protein was derived from plasma; the immuno-precipitation patterns from the starch gels showed arcs extending beyond the normal y region but these did not correspond with the post-y band. In two of the patients with tubular disorders direct evidence in favour of a plasma origin for this protein was obtained; in one, with an unusually high concentration of post-y protein in the urine, a post-y protein was detected in the starch gel pattern of the neat serum, while in the other such a protein was demonstrated after concentrating the serum by freeze drying. In neither case did the post-y band in the serum move as far back towards the cathode as in the urine, but the higher concentration of normal y-globulin in the serum might well have influenced its migration in this way, just as one haemoglobin can influence the migration of another (Butler, Flynn, and Huehns, 1960 (Aronsson and Gronwall, 1957 
